Perifusion analysis of insulin secretion from specific pathogen-free large-white pig islets shows satisfactory functional characteristics for xenografts in humans.
Though the pig appears to be the islet donor of choice for grafts in diabetic patients, there may be a risk of transmission of infectious agents. In this context, we adopted a strategy of islet isolation from pigs raised and killed in specific pathogen-free (SPF) conditions as a minimum with regard to the concept of quality assurance. Accordingly, the present study investigated the function of SPF pig islets to determine whether they react qualitatively and quantitatively to nutriments, hormones and neuromediators with which they would be confronted in man and could therefore provide effective regulation during physiologic or physiopathologic situations. beta cells from 18 Large-White SPF pigs were functionally intact after 7 days in culture. Insulin stimulation indexes (SI) of 3.1 +/- 0.2, 2.2 +/- 0.1, and 4.4 +/- 0.3 were found respectively for 30 mmol/l K+, 100 mumol/l tolbutamide and 10 mmol/l theophylline. Basal insulin secretion (72.2 +/- 7.6 muU/min) had already increased significantly (p < 0.001) with 5.5 mmol/l glucose (184.2 +/- 25.5 muU/min, SI: 2.5 +/- 0.6), indicating that the threshold stimulatory concentration was comparable to that of human islets. Insulin secretion increased in a glucose dose-dependent manner (p < 0.001): SI: 3.1 +/- 0.3 and 3.6 +/- 0.2 with 11.0 mmol/l and 22.0 mmol/l glucose, which showed a satisfactory magnitude with reference to human islets. Even the subtle phenomenon of "glucose memory" was apparent in these pig islets. Arginine stimulated (p < 0.001) insulin secretion dose-dependently (SI: 2.2 +/- 0.3 with 5 mmol/l and 2.9 +/- 0.2 with 10 mmol/l). The ketone body beta-hydroxybutyrate (10 mmol/l) also induced insulin secretion (SI: 4.3 +/- 0.3). Insulin release was stimulated by 4 mumol/l gastric inhibitory peptide, revealing sensitivity to the hormonal enteroinsular axis, and by 2 mumol/l glucagon. Parasympathetic cholinergic influence was studied using 500 mumol/l carbamylcholine, which increased insulin secretion. The influence of orthosympathetic control and of stress situations was also studied. As in human islet response, epinephrine and the alpha 2-agonist clonidine (50 mumol/l) inhibited insulin secretion. Finally pre-culture of islets may be beneficial for graft outcome, provided that no deterioration in islet function occurs. A prolonged 21-day culture of SPF pig islets showed no decrease in insulin response to glucose, arginine and potassium, even with an unaltered threshold stimulatory glucose concentration. Thus, Large-White SPF pigs and the application of our isolation procedure provided islets with functional characteristics reproducibly compatible with potential utilisation for effective regulation of glycaemia under physiologic and physiopathologic situations in humans.